Cyber-physical systems (CPS) are engineered systems that are built from and depend upon the seamless integration of computational algorithms and physical components. Unlike traditional embedded systems that are typically stand-alone, a full-fledged CPS is characterized by a network of interacting elements with physical input and output, resembling the structure of a sensor network. Tremendous progress has been made in advancing CPS technology over the last five years. New smart CPS will drive innovation and competition in sectors as diverse as aerospace, automotive, and chemical process, civil infrastructure, energy, healthcare, manufacturing, transportation, and so forth. One example of CPS is an intelligent manufacturing line, where the machine can perform a variety of processes by communicating with the components. Ongoing advancement in science and engineering will continue to enhance the link between computational and physical elements, dramatically increasing the adaptability, autonomy, efficiency, functionality, reliability, safety, and usability of cyber-physical systems.
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This special issue is focused on the CPS in manufacturing and service systems. New CPS advancements in mathematical modeling, control, and optimization for complex engineering systems, especially applications in manufacturing, transportation, and energy, are emphasized. Topics covered in this issue include (i) CPS modeling, control and optimization for networked manufacturing processes, systems, and applications, (ii) intelligent sensing technology and instrumentations, and (iii) smart control and energy management in industries and intelligent transportation systems.
Seven papers have been included in the special issue, focusing on the subject "CPS modeling, control, and optimization for networked manufacturing processes, systems, and applications." The paper entitled "An Exact Method for the Analysis of a Two-Machine Manufacturing System with a Finite Buffer Subject to Time-Dependent Failure," by B. Xia et al., presents an efficient analytical method for the performance evaluation of a two-machine manufacturing system with a finite buffer, where the buffer is prone to time-dependent failure. The research result can be applied to accumulating conveyors, which are widely used in real industry systems. Y. Cao et al. in "Study on Resource Configuration on Cloud Manufacturing" consider the tolerance design with multiple candidate suppliers on cloud manufacturing platform to enable a two-level game optimization by considering the benefit of customers and the profit gain. In "Unit-Specific Event-Based and Slot-Based Hybrid Model Framework with Hierarchical Structure for Short-Term Scheduling," Y. Wang et al. study a production short-term scheduling problem through a two-layer structure of unit-specific event-based and slot-based hybrid model. The resource constraints and calculation accuracy are simultaneously considered. In "Application of circumferential drilling system to be used on the fuselage docking area, where the influence of the circular motion error to the drilling accuracy is studied and a laser tracker is utilized to measure the circular motion error. For the analysis of the mixed new and remanufactured product market, B. Wang and J. Wang in "Price and Service Competition between New and Remanufactured Products" investigate the optimal decisions of prices, service levels, demands, and profits in three scenarios: Manufacturers Stackelberg, Retailer Stackelberg, and Nash Equilibrium.
There are three contributions that are closely related to intelligent sensing technology and instrumentations. In "A Topology Evolution Model Based on Revised PageRank Algorithm and Node Importance for Wireless Sensor Networks," X. Qi et al. describe the design of the preferential attachment method through a revised PageRank algorithm and the dynamics of the network topology evolution through theoretical and simulation analysis. Q. Fang et al. in "A Force Sensorless Method for CFRP/Ti Stack Interface Detection during Robotic Orbital Drilling Operations" propose a force sensorless method based on cutting force observer, which combined an adaptive disturbance observer and friction force model, to monitor the thrust force and identify the drilling material during the drilling process of carbon fiber reinforced plastics and titanium (CFRP/Ti) stacks. In "Modified Extended Kalman Filtering for Tracking with Insufficient and Intermittent Observations," P. Chen et al. investigate the tracking of a single target on the fixed-topology wireless sensor networks (WSNs) using a modified extended Kalman filtering algorithm.
There are two papers that are concerned with smart control and energy management in industries and intelligent transportation systems. K. E. M. Reena et al. in "An Occupancy Based Cyber-Physical System Design for Intelligent Building Automation" present a novel architecture of CPS for wireless networked intelligent building automation system (IBAS) with priority-based access mechanism for zones in a large building with dynamically varying occupancy, and an algorithm is proposed for power scheduling in sensor nodes to reduce their energy consumption. Priority status of zones based on occupancy is determined using fuzzy inference engine, and Nondominated Sorting Genetic Algorithm-II is used to solve the optimization problem involving conflicting demands of minimizing total energy consumption and maximizing occupant comfort levels in buildings. In "Addressing the Safety of Transportation Cyber-Physical Systems: Development and Validation of a Verbal Warning Utility Scale for Intelligent Transportation Systems," Y. Zhang et al. investigate driving safety improvement by informing drivers of hazards with warning in advance. The effectiveness of a warning in preventing accidents is evaluated and a driving simulator study is conducted to examine the Verbal Warning Utility Scale (VWUS) in a simulated driving environment.
